
hydroxyl gro up. Re-arom at ization of ring C is achieved by e limination of the acid ic 8

proton .
 
For some of these trimers the reaction sequence is determined as more detailed in the origi 

nal papers [11-1 4] . Ferulate trimers 3 and 6 were also identified in alkalin e hydrol yzates of
 
the insoluble f ibers of wheat and rye by RP-HPLC with diode -arr ay detect ion using the iso

lated trimers from maize bran as standard comp ounds. Up to fo ur trimers, e.g. trim ers 3 and
 
5, were also isolated fro m maize straw and identi fied by mass spectrometry and NMR,
 

HO dem onstrating that the form ation of 
HO higher ferulate o ligomers is not only 
o restri cted to cereal grains. 

Two fer ulate tetramers were isolated 
from maize bran and identified as 4
0 -8/5-5/8-0-4- and 4-0-8/5-5/8

5(non-cycli c)-dehydrotetraferulates 
HO (10, 11, Fig. 4). Since both tetramers 

contain a 5-5/8-0-4
o 

dehydrotr iferulate moiety, the pre
dominant deh ydrotrimer in maize 
bran, it is not possible to deduce 
whether tetramers are formed by cou
pling of a fo urth unit to a preformed 

Figure 4. Dehydrot etraferulates isolated from maize bran dehyd rotr iferulate or by 5-5-coupling 
insoluble fiber. of preformed 8-0-4- and 8-5

dehydrod iferulates. 
The findin gs of such a diverse array of trimers and tetramers emphasize the s ignificance of 
ferul ate oligomers as cro ss-l inks in the plant-c ell wa ll and in ce ll-wall related food and feed. 
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Summary 
Thi s study reports the m I _ 
Crio llo and Trinitario) a d u 

with the aim to find mole u . 
both by GC -MS and 'H J I 
such as amino ac ids, sugar ' . ; 
analysis applied to the 
geograph ica l origin and \ 
fructose, glyce rol and so n 
statistical elaboration of H 
discrim ination were those f 
agreement with GC -MS re 
GC- MS approach was the 
quanti tati ve data and a fingerp 

Introduction 
Coc oa trees grow in a limn 
south of the Equator (in p 
There are three var ieti es o' 
co mprises 95% of the world p 
quality of cacao comes fr In 

taste and flavou r of the c . 
to the var iety and the geog ra 
In spite of the importance ( 
beans (1-4), so the aim of , 
molecular markers (free amin 
between cocoa beans of 
geographica l origin (Ecu ad r. 
of bean extracts were a lso te 

Materials and Methods 
Fermented cocoa beans of 
geographica l orig in (Ec uad r. 
Agilent Techn ologies 689 0. ' 
se lective detector, and by high 
Sample preparations for GC 
cocoa samples with distill ed 
sta ndard so lution (N-Ieuc ine. ~ 


